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SPECIFICATION 

1. Title of the Invention 

Solvent Type Pressure-sensitive Adhesive 

2. Claim 

(1) A solvent type pressure-sensitive adhesive, which 
comprises a rubber and a tackif ier resin, characterized in that 
a cellulose ether powder is used as an autohesion inhibitor 
for the rubber - 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a solvent type 
pressure-sensitive adhesive . 

More particularly, it . relates to a solvent type 
pressure-sensitive adhesive, which comprises a rubber and a 
tackifier resin and is excellent in transparency. 
[Prior Art] 

A solvent type pressure-sensitive adhesive comprising 
a rubber and a tackifier resin as main components has been used 
since a long time ago, and a wide variety of pressure-sensitive 
adhesives are produced according to the intended use. 

In general, since the physical properties such as tack 
and cohesion of a solvent type pressure-sensitive adhesive vary 
depending on the degree of mastication of raw material rubber, 
this step of mastication is an important step. 

A pressure-sensitive adhesive is produced by, after the 



step of this mastication, forming the rubber into a sheet or 
by grinding the rubber, storing it, and then dissolving it in 
a solvent together with a tackifier resin. 

During this storage, in order to prevent this 
sheet-formed or ground rubber from adhering to each other to 
form a block, an autohesion inhibitor was attached to the 
surface of the masticated rubber. 

Conventionally, as the autohesion inhibitor, talk, 
magnesium carbonate, white carbon (a hydrated silica powder) , 
calcium carbonate, starch, corn starch, zinc stearate, mica 
powder or the like was used generally in the rubber industry. 
[Problems that the Invention is to Solve] 

One of the important applications of this 
pressure-sensitive adhesive, there is tape for stationary. As 
this tape for stationary, it is used when papers or the like 
are bonded to each other or to a wall or the like. At this 
time, with regard to this tape, the one which is more 
transparent and colorless is preferred. 

Although the amount of mixing the above-mentioned 
autohesion inhibitor in a pressure-sensitive adhesive is small, 
the autohesion inhibitor does not form a uniform phase with 
a rubber, a tackifier resin and the like, whereby it has an 
enormous effect on the transparency of the pressure-sensitive 
adhesive- Particularly, in the case where the refractive 
index of light thereof differs substantially from those of 



Hp 
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pressure-sensitive adhesive components/ it becomes the cause 
of decreasing the transparency of the pressure-sensitive 
adhesive. 

In addition, when a solvent type pressure-sensitive 
adhesive is produced, it is used as a solution by dissolving 
it in an organic solvent, therefore, it is necessary that the 
^utohesion inhibitor is easily dissolved or dispersed in the 
solvent . 

In this way, it is required that the autohesion inhibitor 
has properties, for example, that it is excellent in an 
autohesion inhibiting property to masticated rubber, it is 
excellent in dispersibili ty in a solvent, it is excellent in 
workability without coagulation, it does not have an adverse 
effect on the physical properties of the pressure-sensitive 
adhesive, it is safe, it is excellent in transparency, it does 
not hinder the transparency of the pressure-sensitive adhesive, 
etc. 

A rubber base pressure-sensitive adhesive comprises a 
rubber and a tackifier as main components and contains a 
softener, an antioxidant and the like. These 
pressure-sensitive adhesive components generally have a 
refractive index of 1.45 to 1.56. Therefore, the use of such 
a substance having a different refractive index as the 
autohesion inhibitor results in hindering the transparency of 
the pressure-sensitive adhesive. As an autohesion inhibitor 



having a refraction index substantially equal to those of these 
pressure-sensitive adhesive components, there are a silicate 
such as talk, magnesium carbonate, zinc stearate and the like. 
However, a silicate such as talk may cause pneumosil icosis , 
therefore it is necessary to control the aspect of workplace 
safety. Magnesium carbonate has poor dispersibility in a 
solvent due to secondary coagulation of particles, and becomes 
the cause of foreign matters, and zinc stearate has a problem 
of the effect on the physical properties of the 
pressure-sensitive adhesive . 

Accordingly, an object of the present invention is to 
provide a solvent type pressure-sensitive adhesive which does 
not have the above-mentioned problems in solvent type rubber 
base pressure-sensitive adhesives, that is, which is excellent 
in an autohesion inhibiting property, does not have an adverse 
effect on the physical properties of the pressure-sensitive 
adhesive, does not hinder the transparency of the 
pressure-sensitive adhesive and is excellent in transparency. 
[Means for Solving the Problems] 

The present invention has been made in order to solve 
the above-mentioned problems . and to achieve the 
above-mentioned object, in which in a solvent type 
pressure-sensitive adhesive comprising a rubber and a 
tackifier resin, a cellulose ether powder is used as an 
autohesion inhibitor for the above-mentioned rubber. 



In the present invention, the solvent type 
pressure-sensitive adhesive is a pressure-sensitive adhesive 
comprising a rubber and a tackifier resin, and a variety of 
components such as a softener, an antioxidant and a filler are 
appropriately mixed therein. 

As the rubber to be used at this time, rubbers such as 
a natural rubber (NR) , a s tyrene-butadiene copolymer rubber 
(SBR) , a butadiene rubber (BR) , a chloroprene rubber (CR) , an 
acrylonitrile-b.utadiene copolymer rubber (NBR) , an 
isobutylene-isoprene copolymer rubber (IIR) and an acrylic 
rubber can be exemplified. 

The refraction indices of these rubbers fall within the 
range of approximately 1.50 to 1.56 as shown in Table 1. 



Table 1 



Raw material rubber 


Refraction index 


NR 


1.52 


SBR (bound styrene 0%) 


1.51 


SBR (bound styrene 2.1%) 


1.52 


SBR (bound styrene 7.9%) 


1.52 


SBR (bound styrene 22.6%) 


1.53 


SBR (bound styrene 23.5%) 


1.54 


SBR (bound styrene 36.3%) 


1.55 


SBR (bound styrene 53. 1 %) 


1.56 


NBR (acrylonitrile 27%) 


1.52 


IIR 


1.51 



As the tackifier resin to be used in the present invention^ 
various resins have been known conventionally. For example. 
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a rosin, a rosin derivative such as a hydrogenated rosin 
glycerol ester, a C5 petroleum resin, an alicyclic petroleum 
resin, a polyterpene resin, a terpene-phenol resin or the like 
is used. Among these, a resin excellent in transparency is 
preferred. 

The refraction indices of these tackifier resins fall 
within the range of 1.45 to 1.56 generally. 

As the softener to be used in the pressure-sensitive 
adhesive of the present invention, polybutene, an isobutylene 
oligomer, a polyisoprene oligomer, a process oil, a naphthenic 
oil, any of a variety of plasticizers or the like is preferably 
used . 

As other components, an inorganic filler as a reinforcing 
agent, an antioxidant, a colorant, a crosslinking agent and 
the like are cited. 

In particular, the inorganic filler has a great effect 
on the transparency of the pressure-sensitive adhesive as well 
as the above-mentioned autohesion inhibitor. Therefore, in 
the case of mixing the inorganic filler, it is necessary to 
use a substance having a refraction index close to those of 
rubber, tackifier resin and the like. Conventionally, as the 
inorganic filler, calcium carbonate, basic magnesium 
carbonate, clay, zinc oxide, diatom earth, talk, aluminum 
sulfate, barium sulfate, titanium oxide, magnesium oxide, mica, 
asbestos, magnesium hydroxide or the like has been used. 
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However, in the present invent ion, talk, aluminum oxide , kaolin, 
clay, magnesium hydroxide, calcium sulfate, calcium sulfate 
dihydrate, bentonite, basic magnesium carbonate or the like, 
which has a refraction index close to those of rubber and 
tackifier resin, is used. 

As the autohesion inhibitor in the present invention, 
particularly, cellulose ether powder is used. 

This cellulose ether has a refraction index within the 
range of 1.45 to 1.56, has a great effect on inhibiting 
autohesion to masticated rubber, is excellent in 
dispersibility in a solvent, does not have an adverse effect 
on the physical properties of the pressure-sensitive adhesive, 
and is transparent, therefore, it is ideal as an autohesion 
inhibitor for a rubber to be used in a transparent 
pressure-sensitive adhesive . 

Preferred examples of the cellulose ether include 
methylcellulose, ethylcellulose^. ethylhydroxyethyl 

ethylcellulose, carboxymethyl ethylcellulose , hydroxyethyl 
cellulose, carboxymethyl cellulose and the like. 

Among these, methylcellulose, ethylcellulose, 
ethylhydroxyethyl cellulose can be particularly preferably 
used because they are particularly excellent in dispersibility 
in a solvent. 

In addition, the smaller the particle size of the 
autohesion inhibitor, the more preferred is the dispersibility. 
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However, conimercially available cellulose ethers include one 
with a large particle size, therefore, they may be sieved and 
only the ones with a small particle size may be taken out for 
use . 

[Operation of the Invention] 

As for the solvent type pressure-sensitive adhesive of 
the present invention, only components having a refraction 
index within the range of 1.45 to 1.56 are used; therefore it 
is excellent in transparency. 

In particular, as the autohesion inhibitor to be used 
in raw material rubber, a cellulose ether, which has a 
refraction index within the range of 1.45 to 1.56, is excellent 
in transparency, has a great effect on inhibiting autohesion, 
is excellent in dispersibility in a solvent thereby not being 
coagulated in the solvent, and does not have an adverse effect 
on the physical properties of a pressure-sensitive adhesive, 
is used, therefore, a good pressure-sensitive adhesive 
excellent in transparency can be produced. 
(Examples] 

Hereunder, the present invention will be specifically 
explained with reference to Examples and Comparative Examples, 
however, the present invention is not limited only to these 
Examples. 

Examples 1 to 3, and Comparative Examples 1 to 5 
(Autohesion inhibiting property and dispersibility) 
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By the following test methods, a variety of autohesion 
inhibitors shown in Table 2 were evaluated for autohesion 
inhibiting property and dispersibility in a solvent. 

Test Methods 

(1) Test for autohesion inhibiting property 

On a masticated sheet (5 cm x 5 cm x 0.5 cm) of a natural 
rubber (refraction index:. 1.52), two sheets on which an 
autohesion inhibitor had been spread were overlaid, a weight 
(1 kg/cm^) was placed thereon for 10 minutes, and then the degree 
of autohesion was evaluated. 

The amounts of spreading the autohesion inhibitor at this 
time were set to 0.5 g and 2 g based on 100 g of the natural 
rubber- 
In addition, the degree of autohesion was evaluated based 
on the following three criteria. 

OO: There is completely no autohesive property. 

O: There is no autohesive property. 

A: There is a little autohesive property. 

(2) Test for dispersibility 

An autohesion inhibitor was dispersed in toluene, the 
dispersion was dropped onto a glass plate, and then the 
dispersing state of the particles of the autohesion inhibitor 
was observed with a microscope. 

The amounts of dispersing the autohesion inhibitor were 
set to 0.2 g and 0.5 g based on 100 g of toluene. 
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Dispersibility was evaluated based on the following |;|| 
three criteria. 

O: There is no particle with a particle size of 50 joiri or larger. 
A: There are a small amount of particles with a particle size 
of 50 fim or larger. 

X: There are a large amount of particles with a particle size 

of 50 |Jin or larger. 

The evaluation results are shown in Table 2. 
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As is clear from Table 2, it is found that the autohesion 
inhibitors of cellulose ethers are excellent in autohesion 
inhibiting property and dispersibility and have an appropriate 
refraction index, and it is not necessary to take safety and 
health measures, therefore they are favorable. 

On the other hand, with regard to the other autohesion 
inhibitors, though they have a good autohesion inhibiting 
property, the refraction index is large (calcium carbonate) , 
the dispersibility is poor (basic magnesium carbonate) or 
safety and health measures are needed (talk, hydrous silicate 
and clay) . 
( Transparency) 

A pressure-sensitive adhesive solution was prepared by 
dissolving the components shown in Table 3 in toluene. This 
pressure-sensitive adhesive solution was applied to a base and 
dried, whereby a pressure-sensitive adhesive tape, in which 
the thickness of the pressure-sensitive adhesive layer was 2 
mm, was prepared. 

For the natural rubber used at this time, any of the 
autohesion inhibitors shown in Table 4 was used. 

The results obtained by measuring the transparency of 
the pressure-sensitive adhesive prepared as described above 
are shown in Table 4 . 

The transparency was measured with a haze meter and 
represented by the haze value. 



Table 3 



Component 


Mixing ratio 


Refraction index 


Natural mbber 


100 parts by weight 


1.52 


Tackifier resin *1 


100 parts by weight 


1.54 


Softener *2 


5 parts by weight 


1.56 


Antioxidant *3 


1 part by weight 





*1: trade name: Arkon P-125, manufactured by Arakawa Chemical Industries Ltd. 

*2: trade name: DOP. manufactured by Sekisui Chemical Company, Ltd. 

*3: trade name: Yoshinox BHT, manufactured by Yoshitomi Pharmaceutical Industries, Ltd. 



Incidentally, the autohesion inhibitor was used in a 
ratio of 0.2 parts by weight (0.2 PHR) or 0.5 parts by weight 
(0.5 PHR) based on 100 parts by weight of natural rubber. 

From the Table 3, it is found that as for the 
pressure-sensitive adhesives in which a cellulose ether powder 
was used as the autohesion inhibitor, the haze values are small, 
and they are excellent in transparency. 



Table 4 





Autohesion inhibitor 


Mixing ratio 


Transparency 


Refraction 






(PHR) 


(haze %) 


index 


Example 1 


Methylceilulose 


0.2 


8.6 


1.49 






0.5 


10.5 




Example 2 


Ethylcellulose 


0.2 


6.5 


1.47 






0.5 


7.7 




Example 3 


Ethylhydroxyethyl cellulose 


0.2 


4.5 


1.47 






0.5 


7.8 




Comparative 


Talk 


0.2 


10.0 


1.56 


Example 1 




0.5 


21.4 




Comparative 


Hydrous silicate 


0.2 


26.1 


1.48 


Example 4 




0.5 


41.8 
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[Advantage of the Invention] 

As described above, as an autohesion inhibitor for a 
rubber to be used in a solvent type pressure-sensitive adhesive 
of the present invention, a cellulose ether is used. 

Since this cellulose ether is excellent in an autohesion 
inhibiting property to a rubber, the rubber does not block each 
other during storage, whereby it can be stored safely. In 
addition, since this cellulose ether does not cause 
pneuraosilicosis, there is no concern over the use of it in the 
industrial hygiene . 

In addition, since this cellulose ether is excellent in 
dispersibility in a solvent, it does not decrease the 
performance as a pressure-sensitive adhesive - 

In addition, since this cellulose ether has an 
appropriate refraction index and is transparent, it can provide 
a pressure-sensitive adhesive excellent in transparency. 

As described above, this cellulose ether has various 
effects, therefore, it is very useful. 

Patent Applicant: Sekisui Chemical Company, Ltd., 

Representative :. Hajime Hirota 



